Background: To examine whether neighbourhood non-employment is associated with daily smoking after adjustment for individual characteristics, such as employment status. Methods: Cross-sectional study of a simple, random sample of 31,164 women and men aged 25-64, representative of the entire population in Sweden. Data were collected from the years 1993-2000. The individual variables included age, sex, employment status, occupation and housing tenure. Logistic regression was used in the analysis with neighbourhood non-employment rates measured at small area market statistics level. Results: There was a significant association between neighbourhood non-employment rates and daily smoking for both women and men. After adjustment for employment status and housing tenure the odds ratios of daily smoking were 1.39 (95% CI ¼ 1.22-1.58) for women and 1.41 (95% CI ¼ 1.23-1.61) for men living in neighbourhoods with the highest non-employment rates. The individual variables of unemployment, low occupational level and renting were associated with daily smoking. Conclusion: Neighbourhood non-employment is associated with daily smoking. Smoking prevention in primary health care should address both individuals and neighbourhoods.
E
ven though there has been a substantial decline in cigarette smoking during the last few decades in, for example, the USA 1 and Sweden, 2 smoking still remains widespread in many Western countries. In Sweden, about 19% of the population smoked in [2000] [2001] . Smoking causes mortality through a variety of diseases, e.g. coronary heart disease (CHD), [3] [4] [5] one of the major causes of death in Western countries. The wellknown association between CHD and low socio-economic status (SES) [6] [7] [8] [9] [10] could partly be explained by a higher prevalence of CHD risk factors among people with low SES. [11] [12] [13] For example, the risk of smoking is higher among individuals with low SES, measured as educational status. 6 The cigarette epidemic in many industrialised countries has been described in four stages. 14 In the first two stages the prevalence of smoking increases among both men and women and is higher among men. During these initial stages of the cigarette epidemic the upper social classes have a slightly higher smoking prevalence. In the last two stages the smoking prevalence declines among both men and women and particularly among the more highly educated as they respond more favourably to health promotion campaigns. The current approach in health promotion is focused on individuals, and this approach has been somewhat disappointing both in the USA [15] [16] [17] and in Sweden. 18 However, during the last decade a growing number of studies have examined the impact of neighbourhood characteristics on different health outcomes. Some of these studies have shown an association between neighbourhood characteristics and CHD risk factors, [19] [20] [21] such as smoking. A study from Sweden showed that living in a deprived neighbourhood is associated with an increased risk of smoking. 22 In this study we examined the association between neighbourhood characteristics and daily smoking in a simple, random sample, representative of the whole Swedish adult population.
Women and men from all socio-economic groups were included in the study, which improves the possibilities of generalising our findings.
The first aim was to examine whether there is an association between neighbourhood non-employment and the risk of daily smoking among women and men. The second aim was to examine whether this association remains after adjustment for individual characteristics, such as employment status.
Methods

Study population and data sources
We based our analysis on a simple, random sample of 31,164 women and men, aged 25-64, representative of the entire Swedish population. The sample was drawn from the Swedish Annual Level of Living Survey (SALLS), a survey conducted by Statistics Sweden since 1974. The survey includes several questions concerning socio-economic and demographic conditions and lifestyle factors, e.g. smoking habits. Participants were interviewed between 1993 and 2000 face-to-face by well-trained interviewers. The response rate was approximately 80% on average during the studied years. We used small area market statistics (SAMS) in order to define neighbourhoods. SAMS are small geographic units with boundaries defined by homogeneous types of buildings. Each SAMS consists of approximately 2000 people in Stockholm and 1000 people in the rest of Sweden. The whole of Sweden consists of 9230 SAMS. We were able to identify the SAMS neighbourhood in which the participants lived because the home addresses of the participants had been previously geocoded. Participants with missing geocodes (1.1%) were excluded. In the final sample 30,826 participants in 6817 SAMS remained for analysis.
Independent variables
Neighbourhood non-employment
Employment status for the entire Swedish population was measured in one week in November 1997. Those who were salaried for at least one hour during the measurement week were counted as employed. All others were counted as non-employed, which means that those with early retirement pension, housewives and some students were also included in this group. Data used to calculate neighbourhood non-employment were obtained from a national database for the entire Swedish adult population, with annual data for each individual on, for example, socio-economic characteristics. To calculate neighbourhood non-employment we used data for women and men aged 25-64. The proportions of non-employed people were calculated for each neighbourhood. Neighbourhood non-employment rates were calculated and then linked to the SAMS neighbourhoods where the participants lived by the use of geocodes. The distribution was then divided into quintiles. Quintile 1 represented neighbourhoods with the lowest proportion of nonemployed people and quintile 5 represented neighbourhoods with the highest proportion of non-employed people.
Age was used as a categorical variable and divided into the following groups: (i) 25-34, (ii) 35-44, (iii) 45-54 and (iv) 55-64.
Gender was categorised as female or male. Employment status comprised two groups: (i) employed and (ii) unemployed.
Socio-economic status (SES) was operationalised as occupation and housing tenure.
Occupation was categorised into four groups: (i) middle level employees and professionals, (ii) self-employed and farmers, (iii) lower level employees and (iv) manual workers. Highly structured questions about position in work and occupationally related activities were asked in order to capture occupational level.
Housing tenure was divided into two groups: (i) ownership and (ii) renting.
Data analysis
The SAS software package was used in the statistical analyses. 23 Population data were obtained from SALLS for the years of the data collection. Prevalence rates (per 100 persons) of daily smoking were obtained by calculating the mean prevalence during the study years of 1993-2000. A logistic regression model 24 was used to estimate the odds ratios (ORs) of daily smoking in the different variables. Separate models were calculated for women and men. The results are shown as OR with 95% confidence intervals (CI). Significant interactions (P < 0.05) between occupation and age were found. Therefore ORs were 
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Results Table 1 shows the sample by neighbourhood non-employment rates (in quintiles) and the different explanatory variables. In quintile 1 and quintile 5 the mean non-employment rates were 14.5% and 40.1%, respectively. There were small differences in the age distribution in the five quintiles. In the neighbourhoods with the lowest non-employment rates (quintile 1), the highest proportions of middle level employees and professionals (43.1%) and the lowest proportions of manual workers (29.3%) were found. In quintile 1 and quintile 5, 10.1% and 59.0% rented their home, respectively. Table 2 shows the prevalence of smoking, defined as daily smoking, in the different quintiles and by the individual variables. The youngest age group (25) (26) (27) (28) (29) (30) (31) (32) (33) (34) had the lowest prevalence of smoking. Women had a higher prevalence of smoking than men. Unemployed people had a higher prevalence of smoking than people who were employed. Manual workers had the highest and middle level employees and professionals the lowest prevalence of smoking. Those who rented their home had a higher prevalence of smoking than those who owned their home. There was an apparent gradient by neighbourhood non-employment rates: when non-employment rates increased, prevalence rates of smoking increased. The highest prevalence of smoking was found among manual workers, unemployed people and people aged 45-54 in quintile 5. Table 3 shows men and women and their relative risks for daily smoking, expressed as ORs with 95% CI. Model 1 is crude and Model 2 is adjusted for neighbourhood non-employment and the individual variables of employment status and housing tenure. For both men and women there was an apparent gradient: when neighbourhood non-employment rates increased, the risk of daily smoking increased. The increased risk of daily smoking remained significant for both sexes in quintiles 2-5 after adjustment for employment status and housing tenure. For example, the ORs of daily smoking were 1.41 (CI 1.23-1.61) for men and 1.39 (CI 1.22-1.58) for women in quintile 5 (highest non-employment rates). For both sexes, unemployment, low occupational level and renting were associated with daily smoking. Table 4 shows the interactions between age and occupation. There was an apparent gradient for all occupational groups: with increasing age the risk of daily smoking decreased. The highest risks of daily smoking were found among women aged 25-34 in the lowest occupational groups, i.e. manual workers and lower level employees. ORs were 3.56 (CI 2.89-4.41) and 2.59 (CI 1.99-3.36), respectively.
Discussion
Our main findings showed that there is an association between neighbourhood non-employment and daily smoking among table 4   See table 4 a: Model 1 is crude, Model 2 is adjusted for neighbourhood non-employment, individual employment status, and housing tenure and an interaction term between age and occupation Neighbourhood non-employment and smoking women and men. This association remained after adjustment for individual employment status and housing tenure. Our study is in agreement with a few previous studies, demonstrating a significant association between neighbourhood characteristics and the individual's risk of smoking. [25] [26] [27] For example, a study from California showed that living in a deprived neighbourhood increased the individual's probability of smoking, independent of individual SES. 28 In contrast, a study from southern Sweden found no association between neighbourhood characteristics and daily smoking, 29 a finding in agreement with a Scottish study. However, the Scottish study revealed a significant association between neighbourhood characteristics and other CHD risk factors such as elevated cholesterol levels. 30 It is possible that these inconsistencies in previous studies are due to the use of different types of neighbourhood measures; for example, the study from southern Sweden did not include neighbourhood non-employment rates, which was the case in the present study.
Even though this is a cross-sectional study, some pathways between neighbourhoods and daily smoking are possible. For example, neighbourhoods may have different social norms that may in turn differentially influence health behaviours, e.g. smoking habits. There might even be a normative pressure to smoke in deprived neighbourhoods where smoking provides a means of coping with the poor conditions in such neighbourhoods. 25 Under these circumstances it is easy for tobacco advertising to undermine health promotion campaigns against smoking. This is salient, especially among people with low socio-economic status, who tend to respond less favourably to smoking cessation programmes.
14 Our study showed that the highest risks of daily smoking were found among young women in the lowest occupational groups, which is alarming evidence of the strength of the social forces in society.
The level of social participation might also vary between neighbourhoods. A Swedish study showed that low social participation, measured as attendance at study circles, organisations, theatre, cinema etc., was associated with an increased risk of smoking. 31 In addition, the ORs of low levels of social participation were significantly higher among the unemployed than among those who were employed on the labour market. Thus, it is possible that low levels of social participation might act as a mediator between living in neighbourhoods with high non-employment rates and increased risk of daily smoking. Another possible mechanism is that it is difficult to recruit doctors and nurses to primary health care centres located in neighbourhoods with high non-employment rates. For example, in Sweden all general practitioners ranked, in a questionnaire, the impact of seven demographic and socio-economic factors on their workload. Unemployed people were considered to have a great impact on the general practitioners' workload. 32 Thus, the inhabitants in neighbourhoods with high nonemployment rates would receive limited primary health care and less smoking prevention. This can further deteriorate their exposed position because smoking cessation is a very important part in both primary and secondary prevention of CHD. [33] [34] [35] In addition, there are a number of levels of organisation above the neighbourhood level, e.g. social, economic and political contexts of regions and countries that can affect both the neighbourhood and the individual. Moreover, the neighbourhood is only one of many contexts to which an individual belongs. For example, for some people the work context can be more important for health than the neighbourhood. 36 However, the neighbourhood context may have a larger impact on individuals spending more time in that context, e.g. unemployed, housewives and those with early retirement pension, than the working population of the neighbourhood. 37 Consequently, neighbourhoods, workplaces and the socio-economic structure of society can all influence the individual's health status.
Limitations and strengths
There were some limitations to our study. First, we did not use multi-level modelling because, while the number of SAMS was large for each group, there were too few participants per SAMS to allow a correct calculation of the variance measure. Traditional contextual models may in these circumstances be an adequate alternative to the more complex multilevel models when examining the association between group-level variables and individual-level variables with appropriate adjustment for residual correlation. 36 Therefore, we consider that this analytical approach is appropriate, and previous studies have used a similar analytical approach. 28, [38] [39] [40] Secondly, if the non-respondents' (approximately 20%) smoking habits differed from those of the respondents a response bias may have occurred. We examined this possible bias in one of our previous studies. 41 The non-respondents consisted of approximately 70% who refused to participate, 20% who could not be located and 10% who were too ill to participate. We included both nonrespondents and respondents in a proportional hazard model that adjusted for age, sex, marital status and region, with allcause mortality as the outcome. This showed that the 70% who European Journal of Public Health refused to participate had the same mortality risk as the respondents, but the other two groups had significantly higher mortality risk. Third, residual confounding probably exists because individual socio-economic status cannot be measured precisely and completely. 42, 43 This study also has several strengths. The key strengths of our study are the large sample size, the small area neighbourhood units and the high reliability of the survey questions. The random sample of the entire population was simple (not stratified) and included 31,164 women and men from all socioeconomic groups. SAMS neighbourhoods are relatively small and include about 1000-2000 people per neighbourhood. Moreover, our neighbourhood measures were based on the entire population and were almost 100% complete. The survey questions were collected in face-to-face interviews by well-trained interviewers. The reliability was high; reinterviewing a sample of the participants (test-retest method) yielded kappa coefficients of 0.96-0.99 for smoking. 44 Misclassification rates for selfreported smoking habits were also low in a previous study, which examined the cotinine levels of body fluid. 45 
Conclusions and policy implications
Our study showed that neighbourhood characteristics are associated with smoking habits. Interventions concerning smoking cessation are highly cost-effective 46 and a reduction in risk factors, especially smoking, is shown to be three times as effective as medical and surgical treatment together in CHD mortality reduction. 47 The change of lifestyle factors, e.g. smoking, has proved to be a difficult task 48 and the doctors and nurses in primary care often play a central role in the detection and management of risk factors. 49 An ideal smoking cessation programme should include both an individual and a neighbourhood approach.
1 Implementing such a strategy in primary health care can constitute a valuable instrument in smoking prevention.
